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(57)Abstract: 

PROBLEM TO BE SOLVED: To make eliminable a focal 
point deviation between two wavelengths. 

SOLUTION: In an exposing light path, a 1st tracking Tiv 
error signal is detected from the light reflected from a 
substrate 21 with track grooves. Also, in a focusing light 
path, a 2nd tracking error signal is detected from the 
light reflected from the substrate 21 with track grooves. 
And, a focal point of exposure light is detected by 
detecting the peak amplitude of the 1st tracking error, 
and the collimation of the focus light is adjusted by 
adjusting the position of the focus light source so that 
the focal position of the focus light detected by 
detecting the peak amplitude of the 2nd tracking error 
signal is made to coincide with the focal position of the 
exposure light. 
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[If mm 1 ] R3fc3fc3S t V it— ii X3fc;T5 £91 &fi t i~ 
43tf^5 JI3SH7\MiCO 7 * - * Xft^tlS^glC 

7 * — * X 3feco$a?5 IrI IC^S) BIfi66: 7 * — ii X 3t3S i: . 

TBMStu 1WIE»3te*t*l/>X«l= l-77fMtt 

y ft i <o h7 y^-y<f^-m^mth^-^m i co 

ax&s&icfcit-iK Biiieh^^^jt^^s^b 
co£*t:fc<fcyft2co h7-y*>-?x7-fi-^£l$ai-r-5 
ft 2(0 h^-v^^^x^-fi^tib^Si:. 
ffiI5ft1(D h7-V + >^X7-fl^aj¥SlcJ:oT^ 

tti ^ttfcft i cd h^-v^-v^x^-m^ffiitiicDe-^ 
sawi-r * - 1 i-j; y ^jt^w^iiis^^tiit-* t& 

fI15ft2C0 h^ + V^X^-S^di^fSI-cfco 
T^tti^tLfzft 2(D h^-v4r>^X^— «-ffCD«*gO>tf 

— * s«ui-r & c t ic«fc y Lfc z> it- n xftco^m 

Szfc *C0^£l<£Elz-Si£ J: 5 IcflttE^;*— 
*X5t;Hct»14giSSlcJ; y 7:*— rtxifccoa U y— va 

-rx* Jf SS^jfcStco 7 * - * x*¥$Hft£tt. 

[11*312] m%*.mtz>it- *x3tass35iaftt-r 

@ £<0 BiriB ^ a- — * xjfciSfr e> s^st £ *i -a ~? * — i) X3t 
©tt*iPii=»«)^rfii'S7*— *xzi y ^ — h Lx>x<t, 

■ftjfeBf =: & 1+ 5 . fifFfB h 5 s» f »b CO S3t 

y ft 1 co h ^ -v ^v^x^-fi^&ffi-r aft 1 <o 

h 9 * > $fx ^ — fl»« til £ , 

vit- ii*%m~nnz>. m&t^vvmttz&m^ 
cos*tpt < fcyft2co fl»*«tii-r* 

ft 2(0 h7-v^>yx7-fl^ti5^Si:. 

miHft 1 CO h7 ^^^^x^-m^m^SlCfcoT^ 

ai^tLfcft 1 CO h 7 'V ?X 7 -<t"*t CO^gCO If 

*«a-r s - «t i= * y »*3fe©**ttii*att-r * 
i-s fiieft2<o h^-vdfv^x^-ii^aj^isic.fe-o 

■C^til$nfcft2C0 h77^>9l7 -«#<n«*s«> t° 
—2 C 1 1= * y tttfl Lfc7t- 13*&<D-&M 

*Xn gy— hUVXcOfiSiiSl^cky 7t- ax^co 
a y;<-v 3 >£ISg-t&iiM¥(&<k£^-r3c 



7>v7;tCDgiS£clA< s A 1/8^dgA 2/8^Sfct 
IfjJciS 1 XI* 2 Kigcoftf^ X t> MMmiM&O) ~? it — * 

[O O O 1 ] 

«©7*-*^***mi*iii=H-r*. 

[0 0 0 2] 

[«e*COftffi] ^*«C0-Oi:LT. ^Bfl i F5-2 1 7 

ftt!v57vzfmmmmiz. Tt^-rx-^sjicojte-A 

^3tT-<X'7®±C0^<4glr7a-— • t-^>> 
+ >^^-ar. ^COB#C03tf-AX7H-V h^mffifi^s 

[ O O O 3 ] B 7 lift 2 CDft*fl]CD«fiE£^«tlB§l2|-e 
fe-5o l^@l=*JL^r, Z?*— -h7.%mi 1 copt^n 'J ^ 
— hU>X7 2T?¥fT7fel^LTg3t*t^|U>X7 3IZA 

=.^1 7 6±t¥Lttt. 5 7— XI±**^X)Sffi7 4^Z 
75|S)I~1!)^LT, ^*WtlU>X7 3 itOffiSt^iSSeM 

icses.. ^EX'jticojtxTK-v hSA^a^t'S-S'faasa 

*!-CflBffU 7 + - AXjfeCO^meSt^tf-r, «|L^ 

r» ccotts^Sofc^^-egjtm 1 ?- mma-f) co& 
^-&«fc5i3^t3-a--5)o 

[0004] mz^ %f^7.<?mmm^tiMim3\z^ 

lc^5t*f!fe|U>X8 1 t*7Xgf9 oco^ffi-fccosggi 

(=»*u>xo>«*afif=»r*fijaE«i) i= 

^•SJ:5l3, *XX7-<l#I^So*#, 
ffll/>X79fal-9 8 1 a tKWW-TS. # 

7Xgi9 0liS3ttjfei (Z) C0lS3c®rt (XY) £ 
StsT*. *77vlSM9 0C0*ffil-(±. ^jfe^S (A 
1) lc^3fe-ri>7+ hUvX hA^^^^xScO-C*. Vis- 
— 73XX7— (i^f*fflc07^-— ax3t;Ti;«S (A 2) 

i*. a i i»fcy. -wm\z\xx 1 cfcyfiiK^.fc'Ef-Sc 

^U>X8 1 |Z|* % ;KSA 1 0>m%3iW (H^ 

-a-T) fr*<r>%i*\i-ummz£3k (m^-t) . tr- 

a-f 5 7- 8 6f7t- l\*ftt-&f$.t!tLTmfr 
*l. ^UVXTIC^jfeX/H-V h*<^B6**t-5o P]B# 
I-. ^3t*t^lU>X8 1 ;SftA 2C0 7*— 73X3fe 

318 2A^'iC0^A<=l U^— KU>X8 3, tf— AXf'J 
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[0 0 0 5] fit, IHSSS3tB#. *f-fX*i»*6 

8 8^S*jMx* 0 a3te*^0>aiafi#(*T>:7ls]»8 9 
■C;ll*ffll**l7t-*^l7-i* (FE) |Zfc4 D 

-if (He -no. *«i**o>jMMI-c. 

■43j«*tf-AX^'J'S/*iU A201/4»lfi 

4 4*<iMrr fcfc\ lftfiBcD«i^±y*<^ 
—I* A 2£Rafr*£L*:*<* ffllzA 1 £J£STf£iI^ 

tfe^>o :7*— *xx^— 7t-*A^M 

**&<D»«lL/>XXfi»£ftU (i9(DPO) 
|::fc(tSffia3&H?Q<DS^ttlcfc£a<. CCD 5 ft:?* 
— *XI7- ttttH left*. S^<D^ (H9CD 

Pb) ~uu (i9(DPt) ««-efcy. ia®*f<x 
* BttBft«-e (4 a * ± 3 s <7 □ >mme> u > vie & 

[0 0 0 6] 

«uaBKHS-r H«Bac«a>»«5u>x 

ttB#lfc*l=«i< (^U-^) «^A<fc*o BP ft. 
m%WtT*\*. -JttlzBXXBHMt (AD £:7;4--*x 

Maafti 2A<*fc*f=tf>. **«BU>xa>fej|xai3«k 

y A 1 tA 20>**tt«*«*«*lR|T?»«C* (010© 
A (Cffi^-r <5) o Al=400nm-A2 CO^fegCD 

-&*(4fi (H9<DP0) <h. AKD^HHifi (09O)P 
1) tf*ftotLS7^ *UlWI=*»fc3!-7-lr^ KB 
SttltU A 1 <D<£m&.W&*>i>iz7*- Jixv-tfZ 



KM?*- *xx^— «ffi|c«JBT*£S»«li* A1<D 
*ftfiB(3» Lil73- 5^P >~i£75 + 1 ^P>t 

[0 0 0 7] **B^i4z4x&o)RaHjS*«*-r*fctf>a) 
Tta© ^ ±i xft¥SHftSB£Jltt-r 4 - £ £ B W 

[0 0 O 8] 

4 %=f 4 x <7 BBB%«0> ^ * — * x*5*SWSSBlc 

7t;H<t. Bft»«au>Xizj:oT^fit**t**X7K^ h 
Ic»[r]LTEBS*U B3fe»au>Xillle h^^^a* 

(=Hh-r«£«UEtt¥R£:« B**B!-fcMt*. h7^ 
^ 5*f* ***** 6 (DfrMlt *y«l©h57*>^i7 

&a>K»*«fcy»2a> h79*>^«-»t«mt 

4*20)h7^*>^7-i§*Hl¥ai:, mi ©h 
^ ^*>ifx9— iX&\£-£frtz% 1 

^ic«fcyB**o)d«ttB**a-r«i:*r^ I2©h 
9 v*^x7- <t#«ms^eic j: -ox&thtstitzn 2 
co h^*>yx7-«^a>fi«<De-*£«m-r*z. 

iz* y ttH Ltr 7 * X3t(D^*fiB£B#*<D'& 
J»fiBlz-a*-&«cfc5lc-7*— *x*3B0)fiBfflIBlz 

cty :7*— ±*%<dzi 'j>-v3>siit^ii¥^ 
ant#»si=»-r4 h9?*>yx^-B#s#**uu 

L. h9^^aM**»«ftB**HfcL/>X*W*Bll=* 

ttBt**i-f*tO!>*XjK^ H=:«*:£$SMiB±: Lt^tU 
L. ziyy— va^lBSlCcfcy -7^-— 73X7fcO>^fifi 
SB3fe3tt<©*«iffiBlcS*)-a-4 Z <h iCcfc y 7t-*xi 
7-B*0)ifnjatBftfta)**ttB*-a*14-*Ct 

[0009] £fc. MOBBHfcLT-. B7t7t;1<h^^- 

^dx=i 'J^-hu>X<t. B7t*H*lu>XfCcfcoTff^ 
$*L53feX?K^ hlz»|pJLrEB**t. B3fe»«5Ly>X 
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resit*. h^vtmttz&m^o&mit&vmicD 
h^*>yx5-ii^£^a±-r&tgi <*> v=7v*is? 

**tB-#- & z 1 1= «t y B*#a>6*tt«s *m-r * 

— * saai-r * - £ ix * y eias Lfc ?*-ji*it(D^M 

□ u^-h u>x<oti«B»iXcfc y *x3feco=3 u 

* - v 3 >tB»t*HBfst **rr * - 1 ixwbw 

fc£o *S6Wlx<fc*US % 7t-*Xay>-hb>X0) 
tiBBSlXcfc y z?* — rtX^GO 3 'jy-va>SiSt 

[OO 1 O] MIC, S3fe5fe^t/M1B^*— 
7^^»a>8R$ d#A 1 /8^d < A 2/8^3Sfc-TJ: 

[0 0 1 1 ] 

[BRa>ftlka>*B] 7*-*x*©**rarx»Bnni6 

h77^Iftt^ h77^I^«ffi* h^**3l±: 

BX*-4*ffilxBB*-**«BB*«i:. «**HH=*5 
lt«. h^^^«f*#*«A^60)JRlt*J:y«ia)h^ 

y+>yi7- m-»t*a-r**i co h7^>^x7 

-OT«ttfSt, 7*— fcxilfettlxfclt*. h7^9 
»#*»*3^6a>Klt*J:y*2a> h7*;*>^i7- 

fc. * 1 © h7 v *>yx5-«# saufBc* ot« 

iBS*lfcSlO)h7 7^^X7 -fl-^CD»ICD If— * 

* ^as-r « c i Cct y * t * 

U*3MS:»2fl)h79*>yx7 -«*<&s«a> tf-^ 
t*u-r«c4:rc*y*fflLfc7*— *xfta>*«tt« 

©tt«BBix<fcy *x*a>=i im— >a>*BB 

[0 0 12] 

[HJS0J] BIT. **Ma)*ai«*Bffilxai^l^TKW 
-TSo Hi l4*S6W(DSgl a>SIJfi«lx«4 74~*X3fe 



B8tnt#H«F*l4Wi:«*B*S«-i". R#6KSR 
£LT. Bft*Bfl)h7y*X7-ttia¥Si 2-1 5 
I*. ^5t«^U>X8 1 ^6<DKy*Slf-AX^y ^ 
>12"C»8U h7*^x5-UB3lt**l3SI 

y. a***i 4ixw#. ai*<t^^r>^[Hi^i si? 

XSAIL. B**BM)h7!y*x5-M (TEo) 

-b. »**wixi*fl[ia«fta)#xu-if (Ar 
■ Kr&a) &mi*z>rf&mvfov. a*tRT-^a>sy 
if— ax^«J7$ 1 2*B*e— a 

^fc§ 0 IrI«ix. 7t-*x**Ba)h7-;9x7- 

m^ja^si 7-2014. B3fc»«8u>X3S»^e>a>Ry 

Hl***1 8^IL, SBfcfR^I 9lzaS< 0 %L%m=F<r> 
UAfl»l*. T>^[°]S&2 OT?3l»fflS**L7^— *X 
3te&<D h7^V^X7-g§ (TEf) JMt^o FE 
TE*#»^<Mfe«e#*BB**fctf>. 
A20)1/4a*Sl 6Sia»t4»**. tf-AX^ 
U<y* 1 7*B*e— AX^U ^tLt, A2CD1/ 
2«*Kl 6 

[0 0 13] h^v^x^— tttH%5*Xl 8Rl/S3fe* 
^1 9 MtfUT 2 O0)ft{*W«J«l*, ^?*>a. 

^;U;i. DPD&*(D^»<0«ffi&lx£y|lt>:4o fi 
IX. »»U>Xlc»fiLT. (Z) i:I5c^t 

th7-^3H*#if2iSEltS. 
X*£2 1 14. fc*— S0>« ■ • t° ^ • f&VUD 

tlN^o h7 7^»ttt$fi2 1 14. h^-y*S**lRl 

(Y) <t«feE5c^fS] (X) ^lit, **8bu>X* 
tt^rsj (z) ^<W4BBBA<RTffiixftor^«o «» ■ 

ttMii^te. -«tlt h7'^I^Sfi^XZ2« 
x^-^lxBSU. 'xM*jEttXBB« Ztt£^B)ffi» 

[OO 1 4] g|2(4 h7'>+>^X7" 
-TBI?**. BB*6t>a^«J:^r^ h7V + >ifx5 

^9^^ait©ttBB«i=KtTB*-*-*jEtta* 
o>(i#t?*y. *xtk^ h*<h7^^ata>«&tfiuixfc 

L^o *fcftX7K^ hO)7^~*X«ffi*aE^T»*< i:. 
*> * 5 f LT«ftO>B*lcBW P - p 3b<«* t ft 

[001 5] H3^bW^«fc7l:, *X*Bt 
— ^X5t<D*$6^|S] (dl (D^EPX X<7)^fS]) IC^ 
MpIteiU *t^lU>XlzASt-rS3?^-*X3tOa'J 
a >*BBnT* it"*. □ , J^-y3>BBW 
y. *m • *x*X*^ h(D^ 

3feteS («ttttB) Jilt^o 7*-*«W«He 
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-Ne U— lfa)cfc3l3jtRM*S<D»*lrtt % 01(D^ 

r*^^>o *fc, a u-tf (ld) 

a)*5ic/haa)»^id:. -«fcLrH4 0)«jSE-e»B« 
et (B«ffli*ftas-r*) u±a>*us(::fta> 

[0 0 16] (1 ) l«(Dh7 7^X7-ii^T 
Z*lfi|lcil«»lcB«iL. 

(2) 7*— ±*2tjBi1iLWL&9tLto2i£7 4—**3t<»^ 

(3) fflmiZZ?*— *X3fcO> h^*V*>^X^ — (i-^-T 

3&«»6*i«*-e. (2) *«*«yis-ro 

[0017] **Ma>Sg2<Z)StJfi«l-fc^T, 7 
— *X*SBI±BS±: U :7*— TDXzi f J * — h U>X 
%-?*—±*%<r>%$&}5\pl (HI C7>^R]X X0)73fS]) IC 

>-hU>XA<ltKM*a(D»*lcli % HI <D*B3 XX 

— hU>Xj&</MS<D»^ -«i:LtB5(0ia-e8i 
[0 0 18] H6l±*fBW0)«3<DSIlfi«lz«*SS«<D 

2»»»3)fe«T--(?*«-e**. ^yS/i^iua-ci*. . 
V=>v1% (ft) a)*rat2»liJS3ft*^tD»iM»a>* 

fS]^-St*"t±^o (H6(D^EPY(7>:£fpl) ftftM«p7* 
-*Xi5-f«*¥»i: Lt#iJ|MI»4<*«J, ft 
ftr*ii::**ft**HP±a>x#* hMttt4»« 

(A + C) - (B + D) "C^tb-r^o l^jfiUKft 

a-ei*ftftffiftifi«icte(t*a**T-±a>x*^ K^tt 

{SftlCft**^ 2 fi £ — fcfl: LT ^ y is=LZ?)\,fc<D 2 » 

ftttlcffjAJRftttftfi|ffl a r«*ft. 4»flfi**THJ* 
£»RU h9**»«*^T?«*ft3*«>ft» (A 

+ d) - (B+o tBtyB-rctiCcfey. *x 



[001 9] Sfc. #JBWKjsi*T\ Ift^SffiO)h7 

^aissss. a 1 a 2/8^sfc-r^5i^-r 

•T^i:. A1 • A 25R7?t? h7 7*>yi7-WM 
*«tftT?*«« 

[0020] *ftwicfei^r. &4K<H££1I3^L 

iz*yi»*-r*. «#»ft*«i*. 2«^xf-y 
[0021] wt, *ftw*m*fc*tt«*Btwr«o 

(JM*« 1 ) Attffll 1 ^l*. A 1 = 4 1 3 n m (KrU 
% A 2 = 7 8 0 nm (LD) Tf. NA=0. 9 CD 

*X**«a>mftl=*ftBBtftfflLfc. K r U— »f*l» 

l DftB-ettiMftftasic j: y 7t-*xi7- l 
-easy. 4»si7t hy-f t- kot h u y^xr>^ 

£*MLT\ ^r>i^l/Sl:<l:y h7^*>yi7- 
(X) lcfi»u *tf*MfcU>X#»*iRl (z) 

P-^li305^P>p-pMAX, IOOHzMAX 

if s I NBiStfe. z*BiM»f*tt«*-*ft#a> 
ei^Af-vt\ o. ou^p>*fi-eti^t 

#«*5ICLfc. SIC. S1fiM^PSffl(C2ttX7 L -v 

BK7#^X*x-y*->tf LTfMKLfco 
A1/8 = 510A, A2/8 = 97OA^0t\ 
*^ia*li»700AiLfe. 

[0022] ^L"C. Z<DJ:5l3KSLfc«(*«1 IC* 
til*. SI(t#»«tY*Rllc«»*-&«:*«6Z*fil(=n 

o\z % SftttftSSIHftLfc. MHfeBOh?? 
ztXf- 5*ML, m?t9t&<F> h77+>^X7- 

(7t-*Xl7-iW7l!^ hT'JKll OOmV) e 
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«(C«#U 1 4 (DStSt ±46 ^ v 4 6 J 1^ 1 1° > 4 
2£ffij^LLD*;U#4 1 K?g4 5lC;aoT^<— 

[0023] (s<*«2) jn*#n tmcmA-e* =>g 

>->3>HS0)^ H5<Z)*«|lZcfcyagy-hU> 
>X7M,5f5 1 £%Xfr&a?lt«J:5l34M' KI5 3 

[0 0 2 4] *a£MI*±IES8Jfi«rzRB£$*t*t, 
[0 0 2 5] 

x^ssicfcits. &a>K»#*y 
x^-«#a>««a> tr— * **a-r« c 1 1=* y 

<D*IMia*tttti-r<&£*l^ |20h77^>^i7 
-OT«BJ¥Sl:*oT«UiS*if=Jt2(D 

x^— mama tr— * * C 1 1= J: y ttU L 

ftflOa U p< - > a >SMt4HB*Si: $tt4: t 
t5 h7**>*x9Hi****«UU h779» 



a >iiStc J: y *X*(D$£<£»£B3fc*<B** 
aat^^ii:^ C <h icj: y * X17- fl^-Oif □ 

[0 0 2 6] *fc % SdOOflSBHt LT. B**»t7t- 
x*;TSi * flJ 4: t" Sft^r < X IgittBfttt<D 7*— 

*x*^i@Sisa(cfc^r. as©?*— *x#ss** 

*X=! 'J>-KU>X<t. B3fcft^U>X[z£oTJ&J& 
$+L43feX/K^ hlC^ffilLTiBa*^ B3fc»ttlU:/X 

»fc«*-r**rtii=wiit- H5Bt&& 
izfccta. h 7 ^ ^ *w t b a>sst*cj: y s 1 a) 

x^- MttU^K£* x&S&lcfcltSu 
— * * *BJ-r « z t iz& y B5te*(D^Ma«*ttttJ-r 5 

tmz^ wz2(D h^^^>yx^-{i^tii^i5(Ccfco 

T^tli^tu^^2CD h7'^>^X7- fi-^0>fi*g<De 
— ^ £ «im-r S CirlcJ: ytttti Lfc 7*-±*%:<D^M 

n'jy-h U>X(D<&BBSlc«fc y :7*-*X3fc(D=i u 
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